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INTRODUCTION
Based on the regulation of the minister of education and culture, positive attitude in

mathematics, namely: logical, critical, careful and thorough, honest, responsible, and not easy to give
up in solving problems, as a form of implementing habits in mathematical inquiry and exploration
must be shown in content standards primary and secondary education students [1]. This regulation
is in line with the opinion of Henra Saputra, who stated that the ability to think critically is one of
the hard skills that are required to exist in the current curriculum and 21st century competencies [2].
The ability to think critically in the 2013 Curriculum is very much needed by students. The reason is
because science and technology are currently experiencing rapid development so that it can enable
anyone to obtain information quickly and easily with the availability of various abundant sources
from anywhere in the world.

The development of information and technology has an impact on changes in the order of
life and global changes in life. Thus, an important ability that every individual must have in this era
of globalization is critical thinking [3] [4]. Critical thinking is needed as a provision to filter whether
an information deserves to be accepted or rejected [5].

Human resources with good problem-solving abilities to deal with various life problems are
also very much needed in the era of globalization. Someone who has high abilities must be able to
think logically, rationally, critically and creatively [6]. Therefore, students need to be equipped with
critical thinking skills so that they are able to process, assess and retrieve the information needed to
deal with the problems at hand.

The ability to think critically is very important to be instilled from an early age, namely in
schools, homes and in the community. Critical thinking is a directed process with clarity that is used
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in systematic mental activities, such as solving problems, making decisions, persuading, analyzing
assumptions and conducting scientific research conducted by tolerant people with open minds to
expand their understanding [7]. Facione divides critical thinking skills into six categories consisting
of interpretation, analysis, evaluation, inference, explanation, and self-regulation [8§].

The ability to think critically is a very important part of the mathematics learning process.
This is because it can shape students to think critically, master mathematical concepts thoroughly
and obtain satisfactory grades. Critical thinking is a characteristic that is considered important to be
taught and can be developed through mathematics learning because mathematics has a strong and
clear structure and linkages between its concepts [9].

Syarif also stated in his opinion that mathematical critical thinking is needed by students when
they are faced with challenges, namely by considering the information received, making plans,
determining decisions to be taken, making decisions, and evaluating [10]. Meanwhile Chukwuyenum
explained that critical thinking skills are an effective way to increase students' understanding of
mathematical concepts [11]. This is because mathematical critical thinking skills can help students to
interpret, analyze, evaluate and present dates in a logical and sequential manner. Mathematical
critical thinking skills are the ability to think naturally and effectively, focusing on concentrating
what should be believed or done, with indicators consisting of interpretation, analysis, evaluation
and inference.

Indicators of mathematical critical thinking skills used in this study are interpretation, analysis,
evaluation and inference. The interpretation indicator is that students are required to be able to
understand the problem, which is shown by writing “known” as they know how to represent the
background of question before they finally solve the problem correctly. Indicator analysis is that
students can identify the relationships between the statements, questions, and concepts given in the
questions, which is shown by making a mathematical model and giving an appropriate explanation.
The evaluation indicator is that students can use the right strategy in solving questions, completely
and correctly in making calculations. The last one is an inference indicator, where the ability of
students to be able to make conclusions correctly. One of the studies related to mathematical critical
thinking was conducted by Mullis, et al. In his research on the analysis of the Trends in
Mathematics and Science Study (TIMSS) study in 2007 and 2011, he found that the learning
achievement scores of grade VIII junior high school students were 397 and 386, respectively. These
findings are not much different from the findings in the 2015 TIMSS results which show that the
achievement of Indonesian students in the field of mathematics is ranked 45 out of 50 countries
with a score of 397. These results do not show much change in each of their participation. TIMSS's
low performance results are of course caused by several factors. Indonesian students are less trained
in solving contextual problems, demanding reasoning, argumentation and creativity as well as
critical thinking in solving these questions are factors that cause the low scores obtained. Niluh
explains in terms of mathematical content that geometry is one of the topics in TIMSS that needs to
be further improved [12].

The subjects of this study were students who had high, medium, and low mathematical
abilities. This is based on the tendency of schools in Indonesia to group students in one class
heterogeneously because heterogeneous grouping of students will increase student achievement.
Thus it is expected that the selection of this subject can provide an overview of the representation
ability of students at each level of ability.

Anike Putri 39



Journal of Researsh on Mathematical Instruction , Vol. 1, No. 2, Juni, 2020, Page. 38-45
jrmi.ejournal.unri.ac.id, Online ISSN: 2715-6869

METHODS

This research is a descriptive qualitative research conducted at MTs in Riau Province. These
MTs has not shown any achievements in the academic field, but the students' abilities in the
productive field have been recognized and recognized by the community as well as the business
world and industry around the school environment.

The research begins by determining the research subject through preliminary observations.
Researcher observed the Mathematics UTS scores of 30 students of class VIII at MTs and grouped
them into high, medium, and low mathematical ability categories. After this grouping, each student
who has the best communication from each category is chosen to be the research subject. The
researcher then creates a code that represents each research subject which aims to facilitate and
simplify the analysis. The code made is ST for subjects with high mathematical abilities, SS for
subjects with moderate mathematical abilities, and SR for subjects with low mathematical abilities.

The next research stage was to ask students of class VIII MTs to solve the problems given by
the researcher within 15 minutes. The problems given are as presented in Figure 1. The researcher
asked students to solve the problem in any way they want. For example, students can tell what they
did to find a solution to the problem, by drawing or using mathematical expressions, or in other

ways as long as students write down the complete steps for solving them.
Problem 1

Indonesia's tourism ministry has a plan to make a replica of the pyramid. It is planned that the
pyramid will be made with a square base with sides of 8 m and height of a triangle with sides
of 6 m. If the replica is covered with tiles size 40 cm x 40 cm, how many tiles are needed?

a. Based on the illustration of the questions above, make what is known and asked!

b. Make a mathematical model to solve the above problems!

c. Make a strategy to solve the problems above!

d. Summarize vour answet!

Figure 1. The problem given to the subject

After students solve the problem, the researcher conducted an interview with the three
predetermined subjects in turn in order to obtain valid data and reveal the subject's way of thinking.
This is because it is less observable if only viewed from the results of the subject's work. From the
results of work and interviews with each subject, an analysis of the subject's mathematical critical
thinking ability was carried out by referring to the indicators given in Table 1. The rubric for
assessing critical thinking skills according to Facione [8] can be seen in Table 1 below:

Table 1.Critical Thinking Ability Test Score Rubric

Indicator Description Score
Interpretation Not writing what is known and asked. 0
Writing what is known and asked incorrectly. 1
Writing what is known only correctly or what is asked only correctly. 2
Writing what is known from the questions correctly but less complete. 3
Writing what is known and asked from the questions correctly and 4
completely.
Analysis Not making Mathematics model from the question given. 0

Making Mathematics model from the question given but incorrectly.

Making Mathematics model from the question given correctly without 2
giving explanation
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Indicator Description Score
Making Mathematics model from the questions given correctly but there is 3
mistake in the explanation
Making Mathematics model from the question given correctly and giving 4
correct and complete explanation.

Evaluation  Not using strategy in solving the question. 0

Using incorrect and incomplete strategy in solving the questions.

Using correct strategy in solving the question, but incomplete or using 2
incorrect strategy but complete in solving the question.

Using correct strategy in solving the question, complete but doing mistake 3
in the calculation or explanation.
Using correct strategy in solving the question, complete and correct in 4

doing the calculation/explanation.

Inference Not making the conclusion.

Making incorrect conclusion and not suitable with the question context. 1
Making incorrect conclusion even though it is not in accordance with the 2
question context.

Making correct conclusion, in accordance with the context but incomplete. 3
Making conclusion correctly, suitable with the question context and 4
complete.

Adaptation: Facione [8]

The test scores obtained were classified based on the criteria for classifying mathematical
critical thinking abilities. It is as presented in Table 2 below.
Table 2 Criteria for Classification of Mathematical Critical Thinking Ability

Persentase (%) Kategori
86 — 100 Very Good
76 — 85 Good
60-75 Enough
55-59 Less

<54 Very Less

Adaptation: Purwanto, 2012
Based on Table 2, the learning device is said to be effective if the minimum mathematical

critical thinking ability test score is in good criteria.

RESULTS AND DISCUSSION
The researcher observed that of the 30 students who participated in this study, they used

different mathematical critical thinking skills for a given problem. This test aims to assess the quality
of the learning tools used in terms of effectiveness. The recapitulation of test results related to
mathematical critical thinking skills is shown in Table 3 below:

Table 3. Recapitulation of Mathematical Critical Thinking Ability Test Results

Post test

The highest score 93,75
The lowest score 50,00
The average test score of each indicator

a. Interpretation 96,83
a. Analysis 88,33
b. Evaluation 79,33
c. Inferences 59,83
The average score of Mathematical Critical Thinking Skill 81,08
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Referring to the results presented in Table 3 above, the average value of mathematical critical
thinking skills reaches 81.08 and is included in the good criteria. The average test on each indicator
of mathematical critical thinking ability based on Table 3 is that the inference stage reaches 96.83,
the analysis stage reaches 88.33, the evaluation stage reaches 79.33 and the inference stage reaches
59.83. Guided by the criteria for categorizing critical thinking skills in Table 2, each indicator of
mathematical critical thinking skills can be described.At the interpretation stage, the category
obtained has met the very good category, which means that students can understand the problem,
which is shown by writing “know” to explain about the background of the problems before they
finally answer the questions being asked correctly. The analysis stage fulfills the very good category
which indicates that students are able to identify the relationships between the statements,
questions, and concepts given in the questions. This ability is demonstrated by making mathematical
models appropriately and well explained.

Next is the evaluation stage. This stage reaches the good category. This means that students
are able to use the right strategy in solving the questions completely and correctly in carrying out the
calculations. The average of the inference stage meets the sufficient category. This indicates that
there are some students who do not draw conclusions correctly. Based on the criteria for
categorizing the final test of critical thinking skills, overall it is stated that it has met the good
classification. The following will provide a description of students' mathematical critical thinking
skills with high, medium, and low mathematical abilities.

1. Mathematical Critical Thinking Ability in Subjects with High Mathematical Ability (ST)

In the ST category, they already have good critical thinking skills because ST is able to classify
questions consisting of knowing, asking and making mathematical models, namely considering the
formula for the area of a triangle, solving problems well, but not making conclusions from the
problems given . ST's answer is presented in Figure 2 below.

Figure 2. Answer Made by Category with ST Category

Figure 2 presents the work of students in solving problems. Students are able to interpret the
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questions well by making "known, asked and answered" and making strategies to solve the
problems given. Students are able to analyze the problem properly when they make a mathematical
model that fits the problem. Students in this case have also been able to make good evaluations by
solving questions correctly and correctly. However, students have not inferred well because they did
not provide conclusions that were tailored to the context of the questions. Based on the results of
the analysis of students' answers, it can be seen that students have high mathematical critical
thinking skills.

2. Mathematical Critical Thinking Ability in Subjects with Moderate Mathematical Ability (SS)

In the SS category, students already have good critical thinking skills, because they are able to
classify questions by knowing, asking and making mathematical models, namely considering the
formula for the area of a triangle. But in this case they have not resolved the problem properly and
did not make any conclusions from the problems given. The answers given by students in the SS
category can be seen in Figure 3 below.

Figure 3. Answer Made by Student with SS category

Figure 3 shows that students can interpret the questions well by making it known, asked and
answered. In addition, they also make strategies to solve the problems given. However, students
have not been able to provide a good question analysis because the mathematical model they made
does not match the answer to the problem, namely making the formula for the surface area of a
pyramid. Students have not been able to evaluate properly where they only calculate the 4 areas of
the triangle which should be followed by calculating the area of the pyramid base which is square
and adding up the areas of both. Students have not inferred the questions well because they did not
make conclusions that were adapted to the context of the questions. Based on the results of the
analysis of the students' answers, it was concluded that students had moderate mathematical critical
thinking skills.

Anike Putri 43



Journal of Researsh on Mathematical Instruction , Vol. 1, No. 2, Juni, 2020, Page. 38-45
jrmi.ejournal.unri.ac.id, Online ISSN: 2715-6869

3. Mathematical Critical Thinking Ability in Subjects with Low Mathematical Ability (SR)

Students in the SR category indicate that they do not have good critical thinking skills,
because SR cannot make known, asked and incorrectly make mathematical models and do not make
conclusions from the problems given. The SR answer can be seen in Figure 4 below.

Figure 4. Representations Made by SR

Figure 4 shows that students cannot interpret the questions because they cannot represent the
questions by making it known, asked and answered. Apart from that they also make the wrong
strategy to solve the given problem. Students use the cone volume formula while what is needed is
the surface area of the pyramid. Thus the analysis provided by students is not correct because they
do not make a mathematical model that is appropriate to the problem. Students have not been able
to evaluate properly because they are wrong in using the formula so that the students' answers are
also wrong. Students have not inferred well because they did not make conclusions that were
adapted to the context of the questions. Based on the results of the analysis of the students
'answers, it can be concluded that the students' mathematical critical thinking skills are low.

CONCLUSIONS AND SUGGESTIONS
The results of the analysis of students 'answers based on the results of the study were

concluded as follows: The average test for each indicator of students' mathematical critical thinking
skills consisting of the inference stage, the analysis stage, the evaluation stage, and the inference
stage respectively reached 96.83, 88.33, 79.33 and 59.83. Subjects with high mathematical critical
thinking skills can make inference, analysis, evaluation but not inference according to the context of
the question. Subjects with moderate mathematical critical thinking ability are able to make
inferences but have not been able to make proper analysis and evaluation and do not make
appropriate inferences in the context of the question. The latter is a subject with low mathematical
critical thinking skills, they are unable to make appropriate inferences, analyzes and evaluations. In
addition, they are also unable to make inferences according to the context of the problem.
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